Potent stimulation of glycoprotein secretion in canine trachea by substance P.
The effects have been investigated of the regulatory peptides, substance P (SP) and bombesin, on the secretion of [14C]glucosamine-labeled trichloroacetic acid-phosphotungstic acid precipitable glycoproteins by canine tracheal explants. SP (10(10) to 10(-7) M) induced a dose-dependent increase in secretion of high-molecular-weight (greater than 2 X 10(6) radiolabeled glycoproteins predominantly from the submucosal glands. On a molar basis, SP [median effective concentration (EC50) = 8.2 X 10(-10) M] was about 1,000-fold more potent than methacholine (EC50 = 6.3 X 10(-7) M). Bombesin (10(-10) to 10(-4) M) had no effect on glycoprotein secretion. The time course of SP effect was characterized by an initial stimulation of glycoprotein secretion followed by a period of inhibition, suggesting that it rapidly exhausts a pool of glycoprotein, possibly that present within the duct lumen of the submucosal gland. Consistent with this are the findings that SP-induced secretion of glycoprotein was augmented by preincubation with methacholine while methacholine-induced secretion was diminished by preincubation with SP. Our findings show that SP is a potent stimulant of airway glycoprotein secretion in vitro and suggest that it acts by increasing the rate of clearance of mucus from the ducts of the submucosal gland, possibly by induced constriction of the secretory tubules and collecting duct. A role is discussed for SP in mucus hypersecretion induced by local axonal reflexes in the airway mucosa.